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—ABSTRACT- : = e 5\}, —
i . . .A-study determined the effects bfﬂié igue produced in
the upper extremities on the reaction time, movement time; and

' response time of the lower .extremities in 30 male subjects, 19-25

7 /years old. Each subject participated in & 10.trial practice session
" ._/one day prior to the experiment and immediately preceding the ..
pre-test. The pre-test consisted of four trials with 15-seconds

betyeen each trial. One minute after the termination of the ~ .
progressive arm ergometry exercise, post-test, recovery 1, 2, and 3.

_reaction time treatments. were administered. A single group design _
ANOVA with repeated measures indicated: that reaction, movemént, and

response times were significantly faster during the pre-test than

during the post~test, recovery l,, 2, or 3, while there were no

| sigﬁific&at.aifféréncéé,bétﬁéén;ﬁéan'times'fp;;pgstf;eggg‘:ecovery’i;

2, or 3, The ANOVA for trial effects during the third trial were -
significantly faster than during the first trial, while there were no

significant differences Bétﬁééﬁjéthératriélé. 1t was concluded that
heavy physical fatigue. produced in the upper extremities transferred

to the lower extremities and éi%ﬁifiéaﬁtly impaired the whole body

reaction time, movement time, and,response time and that this _ .

—— deteriorative effect remained qﬁiiﬁévééﬁfé recovery. (Author/JMK)"
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\\ . EFFECTS OF ARM ‘ERGOMETRY Exrﬁzsr ON m 'REACTIQN, Movm”mm AND RESPONSE . . _

Thls 1nwastigation was de51g'
T S gt

?tédﬁCéd iﬁ the ﬁ@ﬁér éktféﬁitieé

e the effects of fatigue

tion time; movement time and ..

runteerS‘ranging in age £rom 19 to 25 years. Eacﬁ~§%5’
Yo T ,.v\ - <

- 4 in a 10 trial practice sesy, 1on one day prior‘tc the exy

/

diétéiyvprecedxng the pre test in order to reinfbrce 1earning cnd reduce ,i R

warm—up decriment. The‘pre~test'consi”ted of(four tr1a1§ wjth 15 &econds

between each trial. One minute after the termination of fﬁe progressxve

r’

2 and 3 reaction time treatments werxe adminiwtered A 51ng1e grcupideSLEﬁ
’ | ‘ g I
ANOVA,With repeated measures inaicated that reactibﬁ,”ﬁbVénént and ré§p6n§é

the post-test; recovery 1;2 or 3; whiie there were nc significantldif-

ferences Between mean-times for the 963t4te§t, recovery 1, 2 or 5. :The ' -

7 ANOVA for trial effects indicated that the mean reaction; movement and

‘response txmes during the thxrd trxalweresignificantly (pit 01) faster o

than during the firsttrial while there were ‘fo significant differences , ”§f

a

between the second, third ‘and fourth trials or the first, segond and fourth

‘trials. The author concluded that heavy phy51cal fatigue prbduced in the S

upper eitrémitiéé transferred to the lower extremities and significantly

-

that this deteriorative eﬁfect'remained during acute recoaéry;>

N
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ﬁéry fétigﬁéd. “The effect of thlS upper, extrem:tles fatlgue ou the

e

reaction time, movement time, and response tlme of themlower extreml-,,,
ties would be of interest in”cozches and athletes;since constant foot- -

. work is an important aspect of many Sports.

* Numerous inveétigétibné have been conducted to identify factors = -

- which impair reaction; n66éméné’énd’fé§b6n§é times (1,4;6,7,9;10;12).

Fatigiie, which ig §rbaucéd By éxhéugtive_ﬁn§6ﬁiér work, héé been iéénti:

i

T gests that Iocal muscular facigue increases reactien, movement and re- /
) . i i ? ‘ i o ~ i _ —//,__,,__,_..;,
— sponse times in the éxercised.llmb however, evidence is laéklng to
. o = & -

ider.tify the éfféétgwaf'Laeai muscular fatigie on the reaction, moves
y th ) ‘

ment and response time of the non-exerczsxng timbs . The purp@se of
this study was to determine the\effects of fatigue proched in " the upper

extremities on the react1on, movement and response time of the lower
- . ] -

extremities.

Mﬁiﬁbﬁé

2

s

-from 19 to 25 years. All subjects recered a medical ciearance for parti- -

c1pat1on in the study and” sxgned 1nformed consent was obtained

Rééctibﬁ and movement time were téébtdéd ﬁ§iﬁgEa;T.K;K; ﬁhbié deyy
feéétien timer ﬁaaéi 1764: The sxmpte reaction .and movement time task
involved responding to a visual stimulus and,jn@ping With both feet frgﬁ
one switchmat té;andmhér pbéitibﬁéa 50 cm diréceiy in frbnt 6£ tﬁé sub=

jeéfzi-Tﬁe5§ﬁﬁjeEE§'ﬁere given a ready command Immediately before the ‘

o stlmulus Button wés - preSSed The 1264 reaction timer autbmatically
B - SR SR

y . e L L - - -
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' ;varied the pre-stimulus interval._ The 1264 also provided a dlg;tal”recordj/;e///f .
- : P ’ L P '
of reaction and movement tlme in mllllseconds.; , ‘_;5,,"

" :

The Subgects partxcxpated in a 10 trial task one day prlor to the,ifgwlﬁwm;ﬂ;‘

9
x

e

experxment in order to accllmate them with the equlpment and procedures*

-

and to allow adequate Eearnlng of the task: & 10 trial practice seg- T

sion immediately,précégéd thé pre-test in order to reinforce learning Qo

’ - - . . [

and to reduce the possibility of a warm-up decriﬁent@
P ,;,, P - : T - B S S
< The pre-test consisted of four trials with 15-second intervals be-

;tﬁeenwtriaiél Aftér oré:teét¢ﬁe556reﬁeﬁts were recorded the subjects.\

P

”

Monarch Model 880 Rehab Tralner. ThevsubJects were‘éeated with the légsf
crossed and bound The arm ergométer exercise consisted af,consecutiﬁ@","

[

three minute. workbouts; begiﬁning at 0 kgm/min and sequentlally increased ,

S

every three minutes by 150 kgm/mln;unfil the subject reached and mamntained ’ _f

N
& heart rate of 180£bpm for- 15 seconds. A cranking rate of 50 revolutlons

per minute was paced by an electronic metrcnome. Heart rate was ﬁonitofédv

using & quntéﬁ éardiotachamétér Model #609.

‘Into p031t10u for the post test reactlon, movement and response time

* trials. Again f0ur trials Were given with 15 second: intervais be tween

! \,\

trlals.( Recovery efrects were manitored by administering three, four

. e

‘trial recovery test w:th three minute rest 1ntervals between recovery <o

- treatments;l

Aruitoxt provided by Eic:



fhe post-tests recovery 1; 2 or 3 (Figurss 1 and 2).

‘The data were analyzed us1ng a 51ng1e group deslgh ANOVA with repeateo
| ﬁ%@é?resav"Whenwﬁzrﬁci9§h§n¢i¢ated»thaﬁ signifigentféiff*fences existed,
| 'bunc-’em?s_ New Hui'tipyl/e Range test was used tb’bib'ciaté ‘the sources of the

’Eiénifieant‘differences; All statzstlcal values were tested for sxgn:-‘

’fiéaﬁéé at a&éaé 05 tevels . S

o
O

"_”Indmcated that_ reactron, movement and . response times were signlflcantly

o

faster durlng the pre test than dur1ng the post-test, recovery 1 2 or.

3; whx}e there wereino significant dlfferences between;mean times for

\V -~

' slg,mficant (p€.01) F-rat:Los for trial effects were also obtained

for reaction,tnovement and response times. The Duncan s post hoc analy-

a = l

sis Indicated that the reactIon, movement and response t1me durlng the

third trial was siénnflcantly faster than durlng the f1rst tr1a1, whlle

trlals, or the flrst, second and fourth trials (F1gures 3 and 4)

o i

The treatment by\EixaI interaction effect for-all variables prov1ded

"

non=sighificant. (p>.05) F-ratios. This nonzsignificaﬁt ‘i.nteraction
signifies that the differences jobserved among the trial and.treatment

effects hold t'fué;ivi_tﬁ repeated sampling. ‘
,s\;, -
5DISCUSSIUN

»

‘The results of the current investigatlon indicated that fatiguing

arm ergometry work (HR—l&O) caused a signiflcant (p< 01) decriment in

whole bddy reactlon, movement and response times. These f1ndings were

¢

YN

- 'For react;on,-movement and response tlmes; The- Duncan s post hoc analysxs

2

‘there

.
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_ IndIrectly in agreement with the f1nd1ngs of Alderman (1), Carron (4); :'“
Bender and ﬁcGlynn (3), and Wr 1iams and SInger (14) These authors, ‘ o ﬁ»

studled the effects of 1ocaixzed fatlgue on performance and reported:4

i

sxgn1f1cant decrements'in perferﬁancé folloﬁing,fatiguing éiércises; 3

o v “’:

,«

In an early study Alderman (1) ‘used arm ergometry exerclse as a fré%
fatlg“1“g task: 3nd‘;eported a significant decriment in performance i
@otor coordination tasks emphasizing both speed (Rho test) and accuracy ' -
(Pursuit rotor) of &rm mo-\"réﬁiénts.» - | S R

" The fﬁndlngs of the current study conflxcted w1th the f1nd1ngs

and We1ch (13) These conf11ct1ng f1nd1ngs could have been caused
' because the fat1gu1ng tasks employed in these studies requlred submaxinaiQ'
levels of physxoioglcal work. 1In essence.the subjects ﬁere‘beinggﬁafﬁed-
up rather than fatlgued.} » _ ' : | . |
ﬁost.o? the préViously ment ioned §tudfés were’ des1gned to evaluate

the effects of 1ocaitzed fatigue on the. performance of the speclflc

musclemgroups involved in the fat1gu1ng task however,\Weich (13) studied’

e

A1
i : -

leg work to; coordlnation tasks using the armsb

Thefe was v1dence that the workload used -in the current exper ris

- —*._»‘___ e e i et e, -qr T i it e - *

ment was heavv and’ produced fatigue. Several c11nica1 signs of fatlgue

includlng sweattng, labored breathing, as well as- inability to maxntaxn ,

the rnltiai rate ef cranking and ora1 complaint of local muscular fatigue

were observed during the last minutes of exercise. _The current author

s

has previously reported that the mean. max Lmum HR during arm WorR in. the

[ . g '\
: . .

I T &




“which occur durlng heavy fatlgulng physlcal exercise. Asmussen snd Niéison

-~ . » -

7 were in a sitting posltron during the reCovery perlod and during the stress

Invotved in trials one and two and standing for 45 seconds before trial threef

The active participation in triais one and two and the elapsed tine would

-~ -

s1tt1ng p051tlon of a group of college males was 182 bpm (8). ~Since all sub--

Jects in the current study reached a heart rate of 180, the*researcher agsumed

that the workxlnten51ty was very—near maxlmum levels.‘iuwplflw ,;w.fo_;%;mcm,nwncc;x;

o The detrlmental effect of fatxgue on performance is; prcbably the Tesult
e Q‘

,,,,,

of the accumulatlon of the Lsual by-prcducts from the, z biochemical. reactlons

have reported that work requlrlng fewer muscles to achleve a given rate of

-

‘oxygen uptake is acqompanied by hlgher lactate levels than when greater muScle N

r

mass is 1nvc1ved. Thus, arm work would be expected *o produce higher 1actate .

levels than comparable work uslng the Iegs, zncrea81ng the chance of p0831b1e

detrlmental effects on performance. - l,fr : ', ' o '}gj i
: /m : S \¢,_g

J j -

Figures 3 and 4 show post-test;'recovery 15 2 and 3.data.on1y since“there Was ': ,Q
no trend among pre-test trxais._ For ail varlables, the thlrd tr1a1 was. sxg-

nlflcantly faster than the first trial These d ff"enﬁes between trzals per- :
P G

sisted thromghout the post- testnand recovery 1; 2 and 3. Perhaps the - differences S

-~ ~

between trials were due to the posture during recovery. Since the subJects
- :3

y
,,,,,,

high levels of 1actate 1n the muscles. Each performance trial was ollowed

by a 15 second preparation interval, therefore the subjects had beenéactively

S
LY \,
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‘
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- extremities f‘tigﬁe is emlnent, thé“participéﬁt‘§ﬁdﬁ1&“m&iﬁtaiﬁ‘aﬁ”érétg
and tzft ‘the 1egs during the rest interval between’ rOunds. Based on the data

1

— 1 M
obtalned from the current 1nvest1gation the researcher conciuded ‘that heavy

extremzt:@s and 31gniflcant1y 1mpaired the whole body reaction time; movement.

tlme and response time and that this deterloratxve effect remained durlng

acute:recovery.
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Figure 2: Mean Kesponse Time Across Treatments
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